The purpose of this study was to describe and interpret the instructional ecology of Cooperative Learning in elementary physical education classes. Data collection included a modified version of the task structure system (Siedentop, 1994) , interviews, field notes, and a teacher's journal. T-tests of the quantitative data revealed that instruction time, management time, transitions, and wait time decreased significantly during the units and refining, extending, and applying tasks increased significantly. Cognitive/social tasks were observed consistently in every lesson and contributed to student learning. Inductive analysis and constant comparison were used to analyze the qualitative data (Patton, 1990) . The researchers identified four main categories from this data: organization and management of students, roles, skill development, and strategizing. To promote individual accountability the teacher used task sheets, assigned Cooperative Learning roles, kept group sizes small, randomly chose students to demonstrate their competence, and asked students to teach their teammates skills and tactics.
Cooperative learning (CL) is an instructional model in which students work together in small, structured, heterogeneous groups to complete group tasks (Dyson, 2002) , and in which group members help each other learn while achieving group goals. While there are various approaches to CL, five essential elements are recommended by Johnson & Johnson (1989) to fully implement CL. These are positive interdependence, individual accountability, promotive face-to-face interaction, interpersonal and small group skills, and group processing.
Positive interdependence exists when students perceive that they are linked to group members in such a way that they cannot succeed unless other group members do. That is, students rely on each other to complete the predesigned task. Individual accountability refers to students taking responsibility for completing their part of the task for their group. Accountability mechanisms like student task sheets hold students individually accountable and create a situation where assigned tasks are more explicit for students. These accountability strategies attempt to ensurelevels to improve motor skills, develop social skills, work together as a team, help others improve their skills, and take on greater responsibility in the gymnasium. In another elementary program in New England, Dyson (2002) argued that the teacher and students had a common understanding of CL that emphasized student goals and roles, student accountability, communication skills, students working together, and the importance of quality practice time. Barrett (2005) studied sixth grade physical education classes' use of a strategy called Performer and Coach Earn Rewards (PACER), which employed Slavin's (1996) three elements of CL: cooperative interaction, individual accountability, and group contingency (referred to as positive interdependence by Johnson & Johnson, 1989) . Barrett found that PACER was successful at increasing students' percentage of correct trials during practice with task cards compared with whole-group instruction. PACER motivated students to be involved in more motor appropriate practice. Polvi and Telama (2000) investigated fifth grade female students' development of social helping behaviors in physical education using a form of CL similar to the reciprocal style of teaching (Mosston, 1981) . The authors found that students in the experimental group who were systematically assigned new partners every three weeks helped their partner (e.g., giving instructions, demonstrating, correcting errors, and encouraging) more than students who either chose their own partner or worked individually. Polvi and Telama suggested that students learn social helping behavior by practicing in situations specifically organized for that purpose. Lafont, Proeres, and Vallet (2007) studied game discussions during a CL basketball unit in elementary physical education. In the experimental group, team members debated with their group-mates, analyzed their actions, and worked to reach a common goal of improving their performance. The control group performed individual motor tasks (passing, dribbling) while the experimental group had team discussion (group processing). Interpersonal relationships were assessed by a sociogram and game efficiency was calculated by shooting ratio and skill levels with and without the ball. The researchers found that oral discussions among peers about the goal and strategies of the game allowed motor and tactical skills to develop.
The Classroom Ecology Paradigm
This study examined the nature of CL in physical education through the lens of the classroom ecology paradigm, which was developed by Doyle (1977 Doyle ( , 1986 . Also known as the ecological model, this is a study of classroom life as it naturally unfolds. Doyle's work emerged from his concern that classroom research had a narrow emphasis on the teacher and a lack of focus on student behaviors and their social interactions. Hastie and Siedentop (2006) explain that, "studies utilizing the classroom ecology paradigm focus upon the tasks that operate in classrooms" (p. 215). Doyle (1977) represented two main task systems in the classroom, the managerial (maintaining order) and instructional (promoting learning). The managerial system provides rules, routines, and expectations for students to follow to allow learning to take place. The instructional system involves the presentation and practice of subject matter. A third task system emerged later in an attempt to explain student social interactions. This social task system was first emphasized by Allen (1986) , who described the social system as having two major goals, that of socializing and that of passing the course. Due to the interactive nature of physical education, teachers and students seek social interaction during physical education classes. Research from Sport Education and Adventure Education in physical education has extended Allen's (1986) work to argue that the social task system can actually enhance, not necessarily impede student learning (Carlson & Hastie, 1997; Hastie, 1995 Hastie, , 2000 . We would suggest that CL is another instructional model in which social interaction can contribute to learning gains in the psychomotor and cognitive domain of learning.
Few studies have examined the ecology of the gymnasium in elementary physical education settings. In one important work, Jones (1992) analyzed the task systems in 34 elementary physical education classes, and found that teachers emphasized their managerial systems at the beginning of the school year to gain and maintain student compliance. Once routines were established, the fifth grade students spent most of their time on extending and applying tasks (Rink, 2003) . (These terms are defined in the methods section of this paper). Jones found that teachers did not ask students to perform refining tasks to improve skill performance. In fact, only three refining tasks were identified in all 34 lessons.
More common in the physical education literature are studies using the ecological model in middle and secondary schools. In his analysis of the ecology of Sport Education, Hastie (2000) found high levels of enthusiastic student engagement in all three instructional systems. In the social task system "fun" and "getting along" emerged as key factors. In this study fun meant playing and helping others, and refereeing or scoring during game play. Students found it fun to take on some of the responsibilities of the teacher. Congruent with other research (Carlson & Hastie, 1997; Dyson, 2001; Metzler & McCullick, 2008) , students liked being taught by their classmates; that is, "kids prefer having a student coach" (Hastie, 2000, p. 368) . "Getting along" was demonstrated by students playing in a team and positively interacting with other students that they normally would not talk to during a class (Hastie, 2000) . In an ecological analysis of CL in a high school physical education program, Dyson and Strachan (2004) found low management time and high engagement time. Instruction time decreased throughout the unit for both eighth and eleventh grade classes. Applying tasks comprised approximately half of engaged time, while refinement tasks made up approximately 16%. Students' social interactions contributed to the instructional task system. Cognitive/social tasks, which appeared in every lesson, typically involved strategizing or group discussion about a particular aspect of a skill or tactic. Accountability included: individual testing, member signatures, peer feedback to each other, and teacher monitoring and interaction. Tousignant and Siedentop (1983) found that the nature of the task influenced the students' responses and that accountability drove the managerial and instructional task systems. Individual accountability is the cornerstone for all effective instruction but plays a unique part in CL because without it students could "get a free ride" (Slavin, 1996) or rely on the other group members to complete their work. In a typical physical education class accountability often takes the form of "informal accountability" where the performance does not directly contribute to the student's grade (Lund, 1992) . This was demonstrated by Jones (l992) , who reported no instances of formal accountability in her study of elementary physical education. Essentially, "the work that eventually gets done in classes" is based on the teacher's accountability mechanisms and a strong "program of action" (Hastie & Siedentop, 2006, p. 222 ).
We are not aware of any studies analyzing the ecology of CL in elementary physical education. Given the potential of the classroom ecology paradigm to provide a thorough understanding of instruction, management, and social tasks in the gymnasium and given the limited account of this model in elementary settings, the purpose of this study was to describe and interpret the instructional ecology of CL in elementary physical education classes.
Method Participants and Settings
The participants in this study were a teacher and her 47 students (25 girls and 22 boys) in two mixed third and fourth grade classes at Tui Elementary School (pseudonym) in New England. Pseudonyms were used for teacher and students. Institutional Review Board (IRB) and school district approval were obtained before the study. The class population was 91% Caucasian, 4% Asian, 3% African-American, and 2% Hispanic. The students had one 30-minute lesson on Monday and one 45-minute lesson on Thursday each week, and at the time of the study had no previous experience in CL in physical education. The teacher, Anna Mayes had taught physical education at Tui Elementary for eight years.
Lesson Content and Procedures
Twenty-four CL lessons in two units related to (i) throwing and catching and (ii) kicking were observed in this study over a 15-week period. Lesson content included: dribbling, kicking with different kinds of balls, throwing and catching with different kinds of balls and objects (bean bags), offensive and defensive tactics, modified kicking games, and modified throwing and catching games. The research team, comprised of the teacher, a university faculty member, and a university graduate student, developed lesson plans based on this content and the CL structures of Pairs-Check-Perform and Learning Teams (Dyson, 2002; Dyson & Grineski, 2001 ). Pairs-Check-Perform was similar to Mosston's (1981) reciprocal style of teaching in which students are assigned to work in pairs, with each student given responsibility as either an observer or performer, with the additional accountability of students checking another pair's performance. In Learning Teams, students work in small groups of four using the assigned roles of recorder, encourager, equipment manager, and coach (Dyson & Grineski, 2001 ) to develop their skills and strategies in modified games.
Based on her previous knowledge teaching these students, Anna assigned students to groups to ensure that teams were heterogeneous by ability and gender. Students began the unit in pairs using Pairs-Check-Perform and progressed to working in groups of four in Learning Teams. When introducing new content or when Anna determined students needed it, she would provide a brief demonstration of the task, emphasizing the learning cues. Tasks were designed to create positive interdependence. For example, in a kicking game each student had to pass the ball before the team could score a goal. Anna planned for group processing by asking students to discuss game strategies in their groups or as a whole class during and after the lessons. An example of group processing was students creating a group defensive tactic to improve their game play and was coded as cognitive/social tasks. Accountability was embedded in the tasks and group work; that is, the tasks were designed to hold each student accountable for completing his/her part of the task within their group (Hastie & Siedentop, 2006) . Individual accountability was demonstrated by each student taking a role that lasted for the duration of the unit. Anna frequently monitored and interacted with students during each of the lessons. This is an example of "active supervision," which is defined by Hastie and Siedentop (2006) as teachers continually reinforcing task demands and a high standard of performance. The teacher also held students accountable for skills acquisition through task sheets that explained the learning cues or skills and were then checked off or signed by other group members and/or the teacher when completed (see Figure 1 as an example of a task sheet). To further promote individual accountability Anna kept group sizes small and randomly chose students to demonstrate their competence.
Data Collection
This study relied on multiple methods of data collection. Data sources included interviews with the physical education teacher and all students, an analysis of the ecology of the gymnasium using a modified version of the task structure system (Siedentop, Doutis, Tsangaridou, Ward, & Rauschenbach, 1994) , a teacher reflective journal, and nonparticipant observation of all lessons. Data were also collected through field notes, informal interviews, and document analysis. The teacher's lesson plans and unit plans, the school district guidelines, and other written documents related to the program were collected, read, and reread to provide a richer understanding of the program.
Teacher Interviews. Brief unstructured interviews occurred at the beginning of each lesson to determine Anna's specific goals for that lesson. Structured interviews occurred after each observed lesson for approximately 15-20 minutes to obtain her perspectives of the lessons. Interview questions included: "Did you achieve your goals today?" and "What elements of CL did you use today?" At the beginning and end of the teaching units the researchers conducted in-depth structured interviews ranging from 85 to 95 minutes. The open-ended and in-depth interviews were audiotaped and transcribed for analysis. The interviews focused on Anna's and the students' understanding of CL as an instructional model and the teacher's experiences related to the implementation of CL.
Student Interviews.
To gain an understanding of students' perspectives regarding the CL program, groups of three or four students were interviewed after each observed lesson for approximately 10 minutes. All students in both classes were interviewed at least once. Fifteen randomly selected students were interviewed twice to check consistency of student responses. These students gave similar responses on two different occasions. All interviews were audiotaped and transcribed for analysis. Protocols for interview questions were developed with reference to the literature on student voice (Dyson, 2006; Graham, 1995) and after the research team spent an extended period of time (two years) conducting previous research in the school. Examples of interview questions were: What was your role today? What was the best part of the lesson? What didn't go well today for you? While questions were deliberately general in nature to allow students to comment on what was most important to them, reviewing the transcripts demonstrated that Dribbling with a ball Task Sheet Objectives:
Motor: Students will be able to dribble the ball using three of the four learning cues.
Cognitive: Students will be able to recall three of the four learning cues.
Affective: Students will be able to work with their group to achieve the task.
When you all feel that you are ready, complete the form below:
Awesome -uses the cues every time 1) Name something that your group did very well during this lesson.
2) Name one thing that your group needs to work on. most students' comments related to CL. Questions were followed by probing comments to elaborate on students' responses.
Classroom Observations. The study also involved nonparticipant observation of the two classes using an organized method of taking and organizing field notes (Schatzman & Strauss, 1973) . The investigators took field notes during the physical education classes and during or after observations in the classrooms, the playground, or staff room at Tui School.
Systematic Observations. The research team observed and videotaped all lessons. In addition, the teacher's voice was recorded by a wireless microphone. Videotaped lessons were systematically analyzed using a modified version of the task structure system (Siedentop, 1994) . A description of the task structure system appears in the data analysis section. The purpose of this analysis was to determine how the teacher organized and presented the curriculum and how the students responded to that instruction.
Reflective Journal. Anna wrote a Post-Teaching Reflective Analysis (Dyson, 1994) after each lesson and a reflective journal at the end of each school day. The teacher answered five questions including: What were your goals? How do you know you met your goals? What was the most positive aspect of today's lesson? What would you change next time you teach? What did the students learn today?
Reliability. Two researchers trained on the task structure system performed interobserver reliability. The observation records of one observer were compared with those of a second observer (van der Mars, 1989) . Ten percent of the tapes were randomly selected for a test of interrater reliability. The criteria established for an acceptable level of interobserver agreement scores was set at 80%. Results for reliability checks with the data were calculated using a formula of agreements/ (agreements + disagreements) × 100. Reliability scores ranged from 82 to 100% demonstrating that agreement was over 80% in each category.
Data Analysis
With regard to the quantitative data from the modified task structure observation instrument, means and standard deviations were first calculated, and then t tests were used to determine if there were any significant differences between the beginning third of the units and the end third of the units. The research team used the task structure observation instrument to collect data to represent the managerial tasks, instructional tasks, and students' responses to those tasks. Managerial tasks were coded as management, transition, waiting, and off-task. Instructional tasks were coded as extending, refining, and applying tasks as defined by Rink (2003) with the addition of cognitive/social tasks to provide more information regarding the students' social task system. Cognitive/social tasks were defined by Dyson (1994) as tasks that required students to ask or answer questions, problem solve, make a decision, strategize, or discuss information related to lesson content during the lesson or in a debrief at the end of the lesson. There was no physical activity during the cognitive/social tasks. Extending tasks indicated a change in the conditions of practice to alter the focus of skill or tactical development. Refining tasks focused on the quality of the performance, or what it takes to be successful at the skill or tactic. Applying tasks were routines, modified games, or assessments that occurred in the lesson (Siedentop, 1994) .
Students' responses were coded as part of the task structure system as Opportunities to Respond (OTRs). OTRs were also coded as successful or unsuccessful. OTRs were defined as student activity that was related to the unit content (Hastie, 2000) , for example, in the kicking unit, kicking a ball.
Inductive analysis and constant comparison were used to analyze the qualitative data throughout the research process (Lincoln & Guba, 1985; Patton, 1990) . The constant comparison method was used "to group answers...to common questions [and] analyze different perspectives on central issues" (Patton, 1990, p. 376) . Representative quotes were drawn from the teacher interviews, student focus groups, field notes, and written documents after repeated reading and rereading of the data. This formed the first-order analysis, which showed thematic descriptions of the implementation of CL. In the first instance, descriptive codes were used to identify potentially interesting behaviors and events. This was followed by more inferential coding in which conceptual linkages were made that were used in the development of new categories. This second order analysis explored the patterns that emerged from our interpretation of the implementation of CL in the physical education program. Lincoln and Guba (1985) recommended that researchers establish trustworthiness of the data by demonstrating that the work has credibility, transferability, dependability, and confirmability. Credibility was achieved through extended engagement with the school, since this was the third year working at Tui Elementary. In addition, two member checks were carried out. The first member check consisted of returning all interview transcripts to Anna providing her an opportunity to modify or clarify any aspect of the interviews. Only editorial and semantic changes were made. The second member check involved Anna reading a draft of the manuscript to verify interpretations. No substantive changes were suggested. Member checks were not carried out with the students due to their age.
Throughout the process, peer debriefing with colleagues was an important part of the data analysis. The nonparticipant observations, document analysis, interviews, and field notes triangulated the findings. Dependability of the findings was enhanced by laying out an audit trail for a colleague that is familiar with this research, but not directly involved with it (third author). This colleague was then able to challenge the logic behind our interpretations and the conclusions subsequently drawn, resulting in a much more reflective process and account than would otherwise have been possible. We have attempted to satisfy Lincoln and Guba's (1985) criterion of confirmability by providing a reflexive, self-critical account by triangulating our findings and interpretations.
Instruction and Treatment Validation
For the results of this study to be valid, it was necessary to demonstrate that CL instruction and implementation was consistent with the accepted standards for that model. Metzler (2005b) lists key procedures through which determination of acceptable fidelity might be achieved. These are (i) the researcher must fully explain the model under study, noting all of its relevant features, (ii) the researcher must then document that those features were in fact present in the instructional unit, by itemizing the key teacher and/or learner processes designed into the model, and then verifying that those processes were sufficiently present in the units, and (iii) demonstrating that the necessary contextual and operational requirements for the model were met. This section will discuss procedures two and three, given that a more complete outline of CL is presented earlier in the manuscript.
Metzler (2005a) created a checklist to verify that CL is observed during physical education classes. "These benchmarks verify that the unit has been planned and implemented as closely as possible to the model's design" (p. 278). Two CL trained observers independently determined that the CL benchmarks were present during randomly selected classes (Lessons 5, 9, 15, and 21). Both observers were licensed physical educators, had attended CL workshops, and studied CL as an instructional model. The observers were trained and then reached interrater reliability of over 80% for each of the tapes coded (van der Mars, 1989) .
Cooperative Learning teacher benchmarks were: (i) heterogeneous groups (i.e., equitable), (ii) teacher selects an appropriate assigned learning task, (iii) teacher selects an appropriate cooperative learning structure (strategy), (iv) teacher frames the assigned learning tasks (developmentally appropriate), (v) teacher serves as a facilitator during the task, (vi) teacher monitors and processes for social learning outcomes, (vii) teacher designs assessments of performance for social learning.
Cooperative Learning student benchmarks were: (i) students view teams as being fair, (ii) students understand the assigned task, (iii) students understand cooperative structure (strategy) in place, (iv) teams share the work and the accountability across all members, (v) teams used peer teaching to improve performance and publicly support each member's efforts, (vi) teams show improvement on performance assessments (Not observed), (vii) teams show evidence of social learning (Metzler, 2005a) .
All benchmarks were observed except one student benchmark, "teams show improvement on performance assessments." Observers were not able to compare assessment scores over time as stated in Metzler's (2005a) criterion; however, this expert teacher (Anna) reported that students improved their skills and strategies during the units. After each lesson she collected task sheets containing a learning cue rubric based on the skills or strategies for the lesson. For example, kicking: step into the ball, place foot beside the ball, and follow through.
Demonstrating the Necessary Contextual and Operational Requirements. As Metzler (2005b) has noted, by design, an instructional model needs to have in place essential contextual conditions such as teacher expertise and student readiness for a model to have any chance of working. Anna had been teaching for ten years and was considered one of the most effective physical educators in the local area according to her principal, university faculty, and student teachers. She had received the state elementary physical education teacher of the year award. With support from the school district Anna had attended one full day and one five-day workshop on CL. She had also presented CL workshops at state, regional, and national conferences. Her students were used to working in teams and were provided with appropriate equipment (a ball between two) and resources (clip-boards, task sheets, pencils) to be successful at completing their CL tasks.
Itemizing Teacher and Learner Processes.
To confirm the behavioral fidelity of the teacher's instruction according to CL principles, one should see patterns across the instructional time of the unit. Specifically, these would be (a) reductions in instruction, management, transitions and waiting as the unit progressed, (b) consistent use of cognitive/social tasks throughout the unit, and (c) increasing examples of instructional tasks as the unit progresses. The duration and percent of lesson time of selected teacher behaviors were collapsed into "unit thirds" to represent the early, middle, and later stages of the unit. Each third consisted of four lessons. Table 1 shows the summary data for student behavior from the initial implementation of CL to later in the units for both classes. From this table it is clear that the teacher followed an instructional pattern that would be expected during CL. 
Results

Quantitative Data
T-tests were performed on the quantitative data from the task structure system to determine if there were any significant differences between the beginning third of the units and the end third of the units. This data analysis suggested a pattern that would be congruent with teaching CL. Data from the modified task structure observation instrument presented in Table 1 illustrate that Anna allocated her time differently at the beginning and end of the units. At the beginning of the unit she spent more time on management and instruction, with a subsequent significant decrease in instruction, management time, transitions, and waiting from the beginning to the end of the CL units. Once CL was established, the amount of time Anna spent on management, transition, and wait time decreased significantly and this allowed her time to concentrate on facilitating students' skill and tactical performance.
Since Anna did not need to devote as much of her time to management and organization of the classes as the units progressed, she was able to provide more specific skills feedback during cognitive/social, extending, refining, and applying tasks. Significantly more refining tasks were used in the last third of the units. Refining tasks were higher with 14 refinement tasks in 24 lessons compared with Jones (1992) who found only three refining tasks in 34 lessons. In CL structures the students were encouraged to provide specific skill feedback to their teammates; therefore, refining tasks were given by both the teacher and group mates. The refinement tasks were developed for the lesson plans with input from the research team. The refinement tasks were not stated on the task sheets, however, the basis of most refinement tasks were the specific learning cues, which were listed on the white board and stated on the task sheet. There was also a significant increase in extending tasks. Off-task behaviors occurred in only 6 out of the 24 lessons, ranging from 0.5 to 1.8% of the lesson time. This suggested that students were compliant with the managerial system. Once the routines were established in this gymnasium the teacher assumed the role of facilitator which meant she was walking around the gymnasium checking that all students were on task, reminding groups what to do, and providing skill and tactical feedback.
Opportunities to Respond (OTRs) were observed as student activity related to the unit content (Hastie, 2000) , for example, kicking a ball. OTR data suggested that students were very successful with their tasks. The OTR percentage success, which is calculated by appropriate OTRs over total OTRs, ranged from 78% to 89% of the lessons during refining, extending, and applying tasks.
The use of cognitive/social tasks did not change over the course of the units, but remained consistent and occurred in every lesson. There were only two class periods that had less than 10% of the lesson time allocated to cognitive/social tasks. Both lessons were modified soccer games in the kicking unit. In her third year of implementing CL, Anna had a specific focus on cognitive/social tasks to achieve her goals. This was demonstrated by complex tasks, recommended by Cohen (1994) , which were written on the task sheets and the white board.
Qualitative Data
The following qualitative data represent the teacher's and students' perspectives on the implementation of CL in physical education classes. The researchers identified four categories from the data. These have been labeled as (i) organization and management of students, (ii) CL roles, (iii) skill development, and (iv) strategizing.
Organization and Management of Students. The organization of students in their cooperative groups required more time at the beginning of the units, and decreased during the units. Data from teacher interviews and field notes reflected this use of time. In the first lesson of the kicking unit Anna spent a large portion of the lesson explaining the kicking task sheet and reviewing the roles (Field note). In lesson two Anna complained, "There was too much time organizing the students and time spent setting up the equipment." Later in the unit, the teacher and students became more comfortable with the content. Anna commented that "There were a lot of transitions and they handled each transition really well." About half way through the unit in lesson six, Anna explained routines that allowed organization time to decrease: "The groups stayed the same and there were colored cones at the front of the class marking each team -this allowed for teams to get organized quickly." A field note from lesson eight explained what the classroom looked like once students had mastered the routines of CL:
The students arrived at the gym door. They walk in with a cheery hello from Anna. They get their folders without being instructed to do so and moved to their spot on the floor. They open their folder and place their task sheet for the day on their clipboards. The group discusses their roles. The team captain demonstrates the correct form of the kicking skill. The students start practicing kicking in their pairs. The teacher monitors and interacts with the students. First she quickly moves around to ensure that all students know what to do and are on task. Then she moves to the group that she knows will have trouble.
By lesson 10 instructions had become efficient, as Anna described, "I briefly explained all the sheets and had the task written on the white board." At the end of the unit, Anna wanted the students to work independently from her. After lesson 12 she explained, "With prompting the students understand when to change to the next activity. Some groups were able to do this without prompts." While managerial time did decrease steadily throughout the units, this process was not automatic. Anna continually critically reflected on her teaching, the students, and the implementation of CL.
Cooperative Learning Roles. In this CL unit, the roles of coach, encourager, equipment manager, and recorder were designed to allow students to take responsibility for specific tasks in their classes, and to encourage social interdependence that allowed students to work together to complete a task. In lesson seven Anna described how the lesson functioned when students were performing their roles: I knew the class went well because the students were following their roles. The coach was explaining the stations to the group. The team manager was keeping track of the clipboards. The stations were ready for the next group, which was the responsibility of the equipment manager. Finally the encourager was giving their group GREAT feedback. They all had great comments on that section of their task sheet. The teacher's comments were echoed by field notes: "Anna reinforced the roles and responsibilities: She would say 'If the group isn't working, I'm going to ask the coaches what's going on.' The students were working hard to do their job -especially the encouragers" (Field Note). Anna held the students accountable and set clear expectations for the students: "Coaches need to know that they were only allowed to sign the task sheet if all the cues were used by the kicker." Student interview data illustrated that students seemed to understand their roles and take them seriously. Tiffany reported: "My job was the encourager and to say good things about them like: 'Good job', 'You almost got it.' Things like that. And I did a good job." Albert reported, "I was the team manager and I was supposed to organize the group and solve problems when we had them." Of all of the roles, the responsibilities of the coach were the easiest for these students to articulate. After lesson 11, Mary explained:
I was the coach because I was telling most of my group-They didn't follow through or step a lot of the times and they didn't follow through at all and I kept telling them that they needed to follow through…so I kept acting like the coach and telling them and kept explaining to them.
Jose stated that the job of coach was to "make a comment on their skill and say good, good, you are doing better on the cues." Skill Development. Earlier lessons focused more on skill learning with students practicing motor skills in pairs. As the unit progressed this focus changed to a more tactical orientation, as more applying tasks became part of the lessons. During the early stages of the units, students were able to articulate the important skill cues of throwing:
Mary: You step with the opposite foot and then you point where you are going to throw the ball and then you let go of it…you bring it over your shoulder and then you let go of it and follow through.
Suzie: You have to remember to step and bring the ball back and throw.
Katrina explained her skill improvement during the kicking unit. "I'm a better kicker now. Well I used to kick with my toe by accident but I am really good at kicking so I just use the inside of my foot now."
A typical goal for Anna was for students "to work on the kicking and that the coaches were able to observe their kicker and give their kicker feedback and that the kicker was able to kick using good form." Anna believed she had met her goals for a lesson because I saw the kids were there with the task sheet, they were watching. And the kids were kicking towards the goal-their goal...And they were using the inside part of their foot and they were using the instep so they understood the difference between the two kicks.
After lesson 11, Anna stated, "Yeah, I think that they really understood the components of the throw. I saw a lot of people pointing at their target." By lesson 12 Anna commented: "I'm starting to hear more [specific cue] feedback and encouragement." Anna was pleased that students were able to transfer skills from one unit to another: "There was transfer from the kicking unit where they had to say their name or make eye contact before passing. So, I was really excited about that. That it transferred over."
Strategizing. In addition to developing greater skill, these grade three and four students learned more about game tactics and were able to develop their own game strategies. Student discussions or strategizing about the best tactics for the game were coded as cognitive/social tasks. Anna asked students to create their own rules and elements of the game, which made the instruction more complex for students. "Anna wanted to see students use strategies in the games they played. Not just use skills in isolation" (Field note).
Students were able to articulate the strategies they developed. Heather said her group's strategy was: "Keeping control of the ball and keeping it near you and protecting the ball." Chris admitted that tactics were not always successful: "We had a strategy that when we kicked, we said their names. Well, [during the game] we didn't really call the names."
Anna observed students' increased ability to strategize. After lesson seven, she asked students about their tactics: "I debriefed that and found out the different strategies that kids used." During group processing students were able to reflect on their tactics during game play. Anna said, "The class gave me really good feedback: What they thought they did well. What they need to improve on. The offensive players were really passing the ball…and the defensive players were not holding back with the goalie." By the end of the unit, the teacher was happy with student progress: "The students began to develop strategies, especially during their strategizing session with their team. One team even teamed up with another team which was the task for the next lesson."
Students' increased skills and greater understandings of the tactics of kicking games were reflected in their game play. By the eighth lesson students were clear about their positions in the game: "Yeah, [Bill's] going to be the goalie, [Sam's] going to play the offense and [Becca] is defense" (Tom). Anna noticed improved game play after lesson nine: "Offense were really starting to move the ball and defense were able to move forward and not just hang back."
Discussion
Multiple data sources in this study paint a picture of life in the gymnasium using CL as an instructional model. The managerial and instructional task structure data were consistent with the teacher quotes, reflections, and field notes. The higher management, transition, and wait times at the beginning of the implementation of the CL units were consistent with the research of Jones (1992) . Instruction time was also high at the beginning of the units as the teacher explained student roles and tasks. Anna presented clear, consistent instructions on the expected behaviors and structured the classroom so the roles and tasks became routine. The organizational structure, such as students staying in the same teams, allowed managerial time to decrease during the units, similar to the findings of a study of the ecology of CL in high school physical education (Dyson & Strachan, 2004) . Instruction time and managerial time decreased throughout the unit as students became familiar with the roles and content, and began to take responsibility for teaching each other the skills. This progression would be expected during any effective teaching, however, this trend is more pronounced during CL as students take on greater responsibility for managing and organizing themselves in their groups. Student quotes suggest that they enjoyed taking on roles and took their jobs seriously. They understood the roles, assigned tasks, and cooperative structure and could articulate the job each was expected to complete (Metzler, 2005a) . This research supported other findings that students can "recognize the major engagement patterns and learning outcomes embedded in the model" (Metzler & McCullick, 2008, p. 514) .
As the unit progressed, a decrease in managerial time allowed for increasing numbers of refining, extending, and applying tasks to be incorporated into lessons as students worked on improving skills and tactics. The larger number of refining tasks in this CL program is in contrast to the findings of Jones (1992) who observed few refining tasks in her analysis of elementary PE, but was congruent with Hastie's (2000) analysis of Sport Education. Rink (2003) has argued that a large number of refining tasks and extending tasks fosters improved skills and tactics in game play. Students could articulate the learning cues and appeared to be able to analyze each other's skill and give appropriate skill feedback to their teammates. Students were positively interdependent on each other and helped their group-mates learn new skills by demonstrating, correcting errors, encouraging, and referring to the specific learning cues. These social helping behaviors are similar to those in a physical education CL program reported by Polvi and Telama (2000) . The nature of CL allowed social interaction to assist with the completion of curricular goals rather than impeding student learning, similar to Hastie's research on Sport Education and Adventure Education (Carlson & Hastie, 1997; Hastie, 1995 Hastie, , 2000 .
Throughout the lessons the teacher consistently used cognitive/social tasks, an appropriate engagement pattern for CL. This quantitative finding from the task structure system was reflected in the qualitative category of "strategizing" that emerged from the students' and teacher's interviews. Cognitive/social tasks were activities such as group processing, creating their own tactics and strategies, and inventing their own games and rules. The prevalence of cognitive/social tasks demonstrated that students strategized or discussed tactics especially during the game play. In addition, Anna encouraged students to solve their own problems in their group rather than going to her for an immediate solution. This strategy of "sorting out your own problems" encouraged positive social skills and social interdependence. The teacher in this study frequently used group processing to help students reflect and strategize in their teams and believed that group discussions about the goals and strategies of the game allowed motor and tactical skills to develop, similar to research findings by Lafont, et al., (2007) . When students modify game play it is more meaningful and empowering than direct instruction (Kirk, 2005) . Social and cognitive tasks have also been reported in Sport Education (Hastie, 2000) and Teaching Games for Understanding (Kirk, 2005) . Tousignant and Siedentop (1983) stated that accountability drives the task system and, in this program, accountability was embedded in the tasks. CL uses peer accountability in that students rely on each other to complete the tasks. Students were motivated by the curriculum and engaged with the content. To hold students individually accountable, which is a key element of CL, Anna reviewed students' task sheets and randomly asked students to demonstrate the skill that they were performing. She actively monitored and interacted with students' groups, as described by Lund (1992) as informal accountability. Roles also helped the students share the accountability with their teammates (Metzler, 2005a) . Hastie and Siedentop (2006) argued that when tasks are based on a strong, authentic curricular model, then accountability is embedded in the tasks that lead to completion of the unit goals.
Cooperative Learning provides a valuable alternative to the direct instruction that Kirk (2005) and Metzler (2005b) argue dominates the physical education curriculum. However, implementing CL as an instructional model requires adaptations in the ways teachers organize and manage their gymnasiums. It takes time to establish the classroom structure of CL. As with any substantive reform, this is a conceptual shift that requires a long term and concentrated effort on behalf of the teacher (Dyson, Griffin, & Hastie, 2004; Fullan, 1999) . Anna engaged in extensive training, planning, and professional development to enable her to effectively teach her units of instruction. The data not only suggested that Anna was a good teacher but also demonstrated the ecology of CL in physical education, with a high number of refining tasks and extending tasks, consistent use of cognitive/social tasks, and significantly low management, transition, and wait times. While Cooperative Learning may not be appropriate for all teachers in all contexts, for those who are prepared to adapt to a new instructional model, it can lead to an appropriate use of instruction, management, and social tasks in elementary physical education classes.
